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Introduction 
Renewable energy is on the rise in most of the European Union (EU) 
member states. In 2015, the share of energy from renewable sources in 
gross final consumption of energy reached 16.7% in the EU; nearly 
double 2004 (8.5%), the first year for which the data are available.1 The 
International Energy Agency in its World Energy Outlook expects it to 
become the largest source of electricity generation in the EU by 20302 
(IEA, 2016). In several European countries, an increasing part of the 
production of renewable energy is generated by citizen-owned 
production units. These units are installed and managed individually 
or by local communities, and the number of local energy initiatives, 
who aim to increase local energy production, is rising rapidly. This has 
resulted in a new research area we label as community energy.  In our 
study, we use community energy to encompass several terms that have 
been used so far in the literature, such as citizen’s power, grassroots 
energy, and local governance of energy production. In this respect, we 
highlight the role of the individual, acting as consumer, prosumer or 
citizen. Throughout this paper, community energy is defined as local 
production of renewable energy, governed by citizens, with a view to 
contribute to the transition to a sustainable energy system. Our aim is 
to identify the key issues and concepts covered in the community 
energy literature so far and to reflect on how it is studied. 
The community perspective is highly relevant for energy policy, 
especially regarding the transformation to an energy system that relies 
on non-fossil and renewable energy sources. Traditionally energy 
policy is a top-down approach, which relies on taxes, subsidies and 
                                                          
1 Eurostat Newsrelease 43/2017 – March 14, 2017. 
2 Source: International Energy Agency (IEA). 2016. World Energy Outlook. 
Paris: IEA. 
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regulations. These policies for sure will affect the start-up and success 
of local initiatives. But community energy is a bottom-up and 
grassroots phenomenon that is difficult to integrate with conventional 
policy. The main reason is because it is local and highly context-
specific. At the local level, municipalities may try to mitigate or 
stimulate the community initiatives. Given the importance of the local 
context, it is likely that community energy has ramifications that go 
beyond the production and distribution of energy only. Community 
energy is in the frontline of acceptance of alternative ways of energy 
generation and the energy system transformation. It also highlights 
the importance of community sense and the role of small and medium-
sized enterprises in the transformation. Community energy is a focal 
point which brings together a wide array of perspectives regarding how 
to organize a society, specifically at the local level. Therefore, it does 
not come as a surprise that within and between countries we witness 
very different experiences and approaches with community energy and 
policies to stimulate, integrate and mitigate it. Of course, it should be 
mentioned that community energy is unlikely to be the sole or main 
driver of the transformation of the energy system. As there is a very 
skewed distribution of both the production and consumption of 
energy, it is unlikely to play a dominant role at the national level. 
However, at the local or regional level, it may result in a very 
substantial contribution to the supply of renewable energy. Therefore, 
it is of interest to both national and local policy makers. 
In academia, the community lens has been used for analytical 
purposes before. For example, Howard Jones addresses the (potential) 
role of community action in a democracy in the Annals of the American 
Academy of Political and Social Sciences in 1938. It shows that the 
contribution of communities to the energy transition has attracted 
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attention in the literature (Araújo, 2014; Hauber & Ruppert-Winkel, 
2012; Hielscher, Seyfang, & Smith, 2013). Local transitions to energy-
neutral or low-carbon communities especially have been studied by 
analysing national or regional cases and policy (Alexander, Hope, & 
Degg, 2007; Chmutina & Goodier, 2013; Emelianoff, 2013; Forrest & 
Wiek, 2014; Hauber & Ruppert-Winkel, 2012; Hughes, 2009; 
Trutnevyte, Stauffacher, & Scholz, 2011).  Other studies focus on the 
emergence of social networks in relation to renewable distributed 
power generation (Berkhout & Westerhoff, 2013; Parag, Hamilton, 
White, & Hogan, 2013). We investigate the developments, focus and 
highlights of the community energy literature by critically reviewing 
the recent studies that appeared in academic journals. 
In this respect, we found that there already are some studies, which 
investigate a particular aspect of this emergent energy literature. For 
example, Yildiz et al. (2015) compare energy cooperatives in Germany 
with investor-oriented firms, using insights from diverse strands of the 
economic literature, with the aim of setting a research agenda. 
Furthermore, they review literature from the social sciences on the 
topic of participation and civic engagement, as well as highlighting 
intra-cooperative dynamics concerning conflict and trust. Fast (2013) 
reports on a literature study into social acceptance of renewable energy 
and investigates the possible role of geography in this discussion. He 
follows Wüstenhagen et al. (2007) in distinguishing between socio-
political, market and community acceptance. Fast finds that the level 
of acceptance is generally higher if the public has a role as investor or 
co-owner of the facility. De Boer et al. (2015) study the literature 
regarding the spatial impacts of renewable energy, in particular direct 
land use impacts, aesthetic impacts, recreational and ecological 
impacts. De Boer et al. zoom in on the structural conditions of 
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renewable energy, in particular biophysical conditions, while the 
aesthetic impacts relate to the community acceptance discourse, as 
also investigated by Fast (2013) and Wüstenhagen et al. (2007). Van 
den Bergh et al. (2011) focus on theoretical approaches used in the 
sustainability transition literature. They identify four broad systems 
approaches, namely innovation systems, multi-level perspective, 
complex systems, and evolutionary systems and organize the literature 
accordingly. We depart from their framework regarding the 
community energy literature and try to account for the existing 
approaches.  
Other studies that are closely related are Ribeiro et al. (2011), who 
reviewed nineteen studies regarding the impact of social sustainability 
on electricity planning. They find 101 social, economic or 
environmental impacts of electricity plants in this study, for example 
referring to employment, health, noise, visual effects, land cover 
(although a quarter of the reviewed studies are literature reviews 
themselves, which probably adds to the number of impacts found). 
One of the emerging impacts identified in this study is social 
acceptance, including NIMBY-ism. Rae and Bradley (2012) reflect on 
energy autonomy and identify a list of key issues. Their contribution is 
that they explore the characteristics of sustainable communities. They 
identify four key issues on the basis of their study of the literature: 1. 
The degree and scale of energy autonomy; 2. Matching demand with 
supply; 3. The importance of socio-economic and political factors; 4. 
Energy autonomy in island and remote communities. Community 
energy is discussed under key issue 3, including community ownership 
and stakeholder’s engagement, the role of policy and the impact of 
economics and project finance. We study these issues in section 4, 
where we discuss the theoretical approaches to community energy. 
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Another take on the subject is provided by Wolsink (2012), who 
focuses primarily on the social aspects of smart grids. He treats 
renewable energy grids as a ‘common pool resource’ (CPR). According 
to Ostrom and others, “collaborative planning and community 
involvement are key for effective implementation by and community 
support for renewable energy projects” (Wolsink, 2012, p. 830). 
Wolsink proposes a research agenda and recommends ensuring that 
social acceptance is taken up in the design of smart grid policies. 
Further, we refer to the study of Beynaghi et al. (2015), who executed 
a search in Scopus with the search terms sustainability and sustainable 
development in two separate years: 2000 and 2013. They show the 
texts of the top 5% of the resulting articles in a word cloud. Comparison 
of these word clouds leads them to conclude that a large increase in 
studies relating to energy has taken place from 2000 to 2013. Within 
energy studies, a shift to renewable energy is evident. Key issues and 
trends regarding integrated community energy systems (ICESs) are 
outlined by Koirala et al. (2016) in a broad literature review on the 
basis of a total of 1285 studies derived from Scopus. They highlight 
technical, environmental and institutional issues that apply to local 
systems. Lastly, Klein & Coffey (2016) review the theoretical basis for 
community energy as well as a literature overview of technological 
options and geographical focus of 70 community energy studies. 
As to the research method and philosophy, we want to point out 
that transdisciplinary research is increasingly seen as crucial in the 
implementation of sustainable development (Pouw & Gupta, 2017). 
Such approaches open up new ways for ‘sustainability learning’ 
(Cornell et al., 2013) in relation to energy transition. Therefore, 
building on Hirsch Hadorn et al. (2006), we will position community 
energy between academic disciplines on one side, and the perspectives 
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of non-academic stakeholders on the other. Inspired by Turnheim & 
Geels (2012), we further cluster the nine approaches into four societal 
domains: sociotechnical studies, social-economic studies, governance 
and planning studies, and socio-psychological studies. This shows the 
interconnectedness of community energy activities with global and 
local networks of human actors and technologies. The right-hand side 
of Figure 1 depicts the different categories of stakeholders, the left-
hand side has the nine different theoretical approaches we will be 
studying, grouped under four more generic headings. The approaches 
are detailed in section 4.2, where we will also use them in the analysis 
as the different approaches arrive at different views about and 
recommendations for energy policy. 
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Figure 1.  Academic domains and stakeholders of            
                   community energy research 
 
  
 
Our aim is to complement these studies by providing a more 
encompassing and systematic approach of the community energy 
literature. Further, we want to perform a critical review of this 
literature and to draw conclusions on what theoretical perspectives are 
used, to what extent commonalities and differences can be found 
between the main countries about which community energy studies 
have been undertaken, and how to proceed to better understand 
patterns of local energy transitions. To this extent, we first provide an 
overview of the timeline of appearance of community energy studies in 
the literature, the geographical orientation of more than 250 studies, 
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and the journals that published the articles.  We also provide an 
encompassing overview of their characteristics and about the 
theoretical perspectives employed. We then analyse these approaches 
in relation to the keywords used to assess these approaches as well as 
the focus and research design of the studies. Lastly, we relate the 
different approaches to the country specifics of the case studies. In the 
conclusion, we reflect on the state of the literature about community 
energy and identify topics for further research. As such, we provide an 
encompassing overview of the what (keywords), where (countries), 
when (years), by whom (journals) and why community energy is 
studied.  
  
12 
 
1. Research design 
In order to evaluate the contribution of community energy to the 
energy transition, we perform a literature search in Scopus for the 
period 1997 to 2018 (for this end year, we have data for January-
February only). We start in 1997, which saw the Kyoto Protocol that 
gave rise to new energy policies in most of the countries involved with 
this international agreement about greenhouse gas emissions 
(Bagozzi, 2015). At the same time, the liberalisation of the energy 
sector created opportunities for citizens in their choice of their energy 
provider (Smil, 2005). Moreover, prices of solar panels dropped 
considerably, bringing solar technology within the reach of individual 
house owners. 
The phenomenon of community energy not only relates to a 
technological transformation of the energy system into a system based 
on renewables, but also to a more diversified and decentralized system 
where communities aim at considerable control of their own energy 
generation and provision. The latter is central in the community 
energy studies. For our literature search, we proceeded as follows. We 
initially used the search terms ‘community energy’ and ‘renewable’. 
However, it showed that the terminology used to describe community 
energy activities appeared to be very varied. Therefore, we extended 
our search with the search terms decentralized energy, community 
engagement and local energy. Furthermore, we used keywords found 
in these articles that directly relate to our subject as a further search 
term: low carbon communities, local energy governance, community 
action, decentralised energy, grassroots innovations, renewable 
energy, sustainable energy, and energy autonomy. In addition, we fine-
tuned the corpus to studies concerning citizens, local and regional 
projects. We included articles focusing on local governments, if 
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citizens were involved in a meaningful way. We excluded papers that 
do not account for an active role of citizens. In order to limit our 
material to peer-reviewed articles, we excluded working papers, 
proceedings and book chapters. As a result, we ended up with 263 
studies, which is the corpus of studies on which we will perform the 
review. These sample studies are all listed in Appendix A, which 
displays authors, title, journal, publication year, country of study, used 
keywords and theoretical approaches. Corpus-articles that are 
discussed in the text are indicated with the usual reference and a 
number according to Appendix A. Corpus articles that are referred to 
in the main article are included in the reference list. 
We analysed the resulting list of research articles with Atlas.ti, 
which allowed us to identify keywords and search for theoretical 
frameworks and geographical names in the articles as a whole. Our 
findings provide an overview of the literature about community energy 
initiatives, both initiated by citizens and municipalities. We focused on 
keywords, theoretical approaches and country distribution.  
 
2. Characteristics of the community energy studies 
This section gives an overview of the descriptive characteristics of the 
studies regarding community energy that resulted from our screening 
process as described in the previous section. The key characteristics of 
the 263 studies investigated are the time of appearance in the 
literature, the geographical orientation of the studies, and the journals 
that publish community energy studies. 
Figure 2 shows the development regarding the publication of the 
articles of interest in our review. Please note that the data for 2018 is 
only for the first two months. The first paper in our literature review 
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appears in 1997 written by Jaccard et al. (1997)/c136 in Energy Policy, 
regarding community energy management. Since then, there has been 
published at least one article every year that fulfils our criteria, with 
the exception of 2002. Figure 2 shows that the topic of community 
energy took off in 2007. This is the first year when more than five 
articles did appear. This has been the case since then. Until 2007, for 
a period of 10 years, which constitutes almost half of our sampling 
period, only six percent of the studies did appear. The other 94 percent 
saw publication in the remaining twelve years. Further, it shows that 
most studies have been published in the last four years, with 2016 
being the year with the largest number of publications: more than one 
out of six studies in our sample was published in this year. The studies 
published in 2014-2017 make up almost 50% of our total sample (i.e., 
the corpus of 263 articles).  
 
Figure 2: Year of publication of studies on community         
                   energy and number of studies published  
                  (vertical axis) 
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Selection of the studies is based on the following search terms: community 
energy, renewable, decentralized energy, community engagement, local 
energy, low carbon communities, local energy governance, community 
action, decentralised energy, grassroots innovations, renewable energy, 
sustainable energy, energy autonomy, and local government. 
The majority of the papers in the community energy literature rely 
on the case study approach and focus on one or more specific 
countries. More specifically, we encountered 308 cases. The 
geographical distribution of the cases studied shows in Figure 3. This 
number (i.e., 308) is more than the total number of studies (i.e., 263) 
due to the fact there are several case studies that make a comparison 
between two or more countries. Figure 3 shows that most case studies, 
namely almost one third, are about community energy in the UK. 
Germany, the Netherlands and the US rank second, third and fourth 
in this respect. Combined, more than two thirds of all case studies 
investigate community energy in one of these four countries. This 
reveals there is a substantial geographic bias in the community energy 
studies. The focus on these four countries is a bit of a surprise as only 
Germany produces a substantial part of its energy consumption with 
renewables. Further, Germany is the only country of the four where 
community initiatives are responsible for a considerable part of the 
renewable energy generated. Lastly, it is remarkable that Denmark, 
which is often quoted as an example of successful policies for 
implementing renewable energy hardly turns up in our searches.  
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Figure 3: Geographical distribution of the 308 case studies 
                   (country; number of studies; percentage of total     
                   sample) 
 
The 263 studies appeared in 82 journals, which implies that the 
average journal has 3.2 articles. However, of course, their appearance 
is very skewed: There are 51 journals that published just one single 
study on community energy, and there are 14 journals that published 
two studies. Together, these 65 journals with either one or two studies 
published 30% of all studies on community energy in our sample. 
Table 1 is an overview of the journals that published studies on 
community energy. It reveals that most studies appeared in Energy 
Policy (namely one out of every six studies published). The journal 
ranking second (Local Environment) published 9.5% of the studies, 
and the third (Energy Research and Social Sciences) 8.4. Thus, 
combined these three journals published 25% of all articles on 
community energy in the period studied. The runners-up are 
UK; 96; 31%
Germany; 
46; 15%
Netherlands; 
32; 11%
USA; 27; 9%
Sweden; 
14; 5%
Canada
; 13; 
4%
Denmark; 
13; 4%
Australia; 
12; 4%
Austria; 12; 
4%
Italy; 9; 3%
multiple; 7; 
2%
Spain; 7; 2% Finland; 4; 
1%
all other; 16; 
5%
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Sustainability, Energy, Sustainability and Society, and Renewable and 
Sustainable Energy Reviews, which together published 40 community 
energy articles or 15,2% combined. These characteristics reveal that 
the community energy debate is taking place in only a small number of 
journals.  This is a typical characteristic of emergent fields of study.  
 
Explanation Table 1, p. 18, 19 
The first column gives the number of publications in a journal. The second 
column gives the number of journals that held this number of publications. The 
third column gives the names for the journals that published three articles or 
more on community energy in 1997-2018; for the sake of brevity, we do not 
provide the names of the 51 journals with one article and for the 14 journals 
with two articles, please see to Appendix A. The fourth column shows the total 
number of articles that appeared in these journals. The fifth column shows the 
percentage of the articles in these journals in relation to the total number of 
articles (i.e., 263). The last column is the cumulative percentage of the articles 
published in the journals. 
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Table 1: Frequency of publications about community energy  
                and journal. 
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(1) (2) (3) (4) (5) (6) 
1 51 Not disclosed, see 
Appendix A 
51 19.39 19.39 
2 14 Not disclosed, see 
Appendix A 
28 10.65 30.04 
3 4 Futures; Geography 
Compass; Global 
Environmental 
Change; Research 
Policy 
12 4.56 34.60 
4 2 Environment and 
Planning C; Local 
Economy 
8 3.04 37.64 
5 1 Bulletin of Science, 
Technology 
5 1.90 39.54 
6 1 Geoforum 6 2.28 41.83 
7 2 Environment and 
Planning A; Journal of 
Cleaner Production 
14 5.32 47.15 
9 1 Environmental 
Innovation and 
Societal Transitions 
9 3.42 50.57 
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10 1 Renewable and 
Sustainable Energy 
Review 
10 3.80 54.37 
12 1 Energy, Sustainability 
and Society 
12 4.56 58.94 
18 1 Sustainability 18 6.84 65.78 
22 1 Energy Research and 
Social Sciences 
22 8.37 74.14 
25 1 Local Environment 25 9.51 83.65 
43 1 Energy Policy 43 16.35 100% 
 82  263 100%  
 
 
3. Results 
Here, we report and discuss the analysis regarding the focus and the 
scientific scope of the community energy studies. To this extent, we 
first provide an inventory of the keywords. Then, we provide an 
inventory of the different theoretical approaches assess their use. Next, 
we relate the approaches to the keywords. Last is that we investigate 
which approaches are used regarding the country case studies. 
 
4.1 Keywords in the community energy literature 
In this section, we show the keywords used. To this extent, we 
investigated the keywords provided with the studies. Not all articles 
did do so as this might be journal specific. Hence, only studies with 
keywords are included in this analysis. 
Most studies provide two or three keywords, but there can be up to 
six keywords. Please do realize that there are no strict guidelines about 
what should be a keyword. This means that different authors will have 
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different ideas in mind when they do provide their keywords. Further, 
journal practices regarding keywords differ too. Some limit them two 
three, others to five. Some journals provide a list of keywords from 
which authors have to choose, whereas others do not limit the number 
keywords. Nevertheless, we feel that investigating keywords helps us 
to specify what the literature does and where it is actually interested 
in. 
In total, we encountered 670 different keywords in the sample of 
263 studies. Appendix B lists all keywords encountered in this 
literature. We provide a summary of frequency and occurrence in 
Table 2. This table shows that the number of keywords used is very 
skewed indeed. We identified the usage 1090 keywords in total. This 
implies that on average a keyword is used in 1.6 cases only. There are 
five keywords (renewable energy, community energy, energy 
transition, climate change) that together account for 12% of the 
occurrences. There are 530 keywords that only appear once. This 
shows that of the 670 keywords, 79% appears just in one instance. 
These keywords make up almost half (namely 49%) of the total 
keyword occurrence. 
The emergence of the study of energy communities can be held 
responsible for the extremely wide dispersion as 49% of the keywords 
provided is only used on one occasion in the literature. This implies 
that about half of the keywords is used in more than one article. But 
the distribution is very skewed: 83 keywords are used in two articles, 
which mean they occur in 166 occasions; 21 keywords are used in three 
articles, etc. The keyword used most (‘renewable energy’) was used in 
52 articles. The keyword ranking second in this respect is ‘community 
energy’ and the third keyword is ‘energy transition’. This leads us to 
conclude together these three dominant keywords qualify the main 
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topic of this research domain.  If the permutations with these 
keywords, as in ‘community renewable energy’ or ‘sustainable energy’, 
are grouped in clusters of similar keywords, this trend is even stronger. 
Worth mentioning are the keywords denoting theoretical outlooks, 
such as grassroots innovations, multi-level perspective, or niche 
management (each used in 9 articles). 
In our view, the large number of keywords is very interesting as it 
shows that community energy studies relate to widely different issues. 
The lack of a clearly identifiable list of keywords in most studies also 
suggests that community energy studies is a field in progress and by 
far a coherent sub-discipline yet.  
 
Explanation Table 2, p. 23 
The first column gives the frequency (F) of the keyword. The second column 
gives the keyword(s) used with this frequency in case it is at least five. In order 
to have a concise table, we did not include the keywords that were used less than 
five times, as this would result in 545 keywords. The third column has the 
number of keywords that appear with frequency F. The fourth column is the 
product of columns 1 and 3 and shows the occurrence of keyword(s) with 
frequency F. Column 5 relates this product to the overall number of keyword(s) 
with frequency F that occur in the literature (i.e. 1,090) as gives the percentage 
of occurrence of this keyword. The last column cumulates these percentages. 
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Table 2: Occurrence of the number and percentage of  
                    keywords 
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(1) (2) (3) (4) (5) (6) 
1 530 words 530 530 48.62 48.62 
2 83 words 83 166 15.23 63.85 
3 21 words 21 63 5.78 69.63 
4 11 words 11 44 4.04 73.67 
5 cities; energy efficiency; Germany; justice 
 
4 20 1.83 75.50 
6 civil society; energy policy; local government;  
policy; sustainability; transition 
 
6 36 3.30 78.81 
7 energy cooperatives; sustainable energy 
  
2 14 1.28 80.09 
8 participation; sustainable development 
  
2 16 1.47 81.56 
9 community renewable energy; energy;  
governance; grassroots innovations; multi-level perspective; 
strategic niche management 
 
6 54 4.95 86.51 
17 climate change 1 17 1.56 88.07 
18 community 1 18 1.65 89.72 
27 energy transition 1 27 2.48 92.20 
33 community energy 1 33 3.03 95.23 
52 renewable energy 1 52 4.77 100.00 
  
670 1090 
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4.2 Theoretical approaches  
Community energy studies show a wide variety of theoretical 
approaches and is studied within social science disciplines such as 
sociology, social-psychology, economics, and social geography. 
Community energy organisations are examined from various angles. 
Local initiatives make use of existing technologies, adapt them to their 
needs and/or stimulate the development of new (variants) of 
technologies. Local energy initiatives are interpreted as a firm, an 
organisation, an ad-hoc grouping of individuals, or as nodes in a 
regional network. Further, the individual members or initiators of 
community energy organisations are seen as moral agents, as end-
users, as prosumers, entrepreneurs or voluntary workers. In addition, 
it has to be acknowledged that national and local policies can be an 
important incentive, but also a serious obstacle for community energy 
action. In several cities and regions, examples of energy and spatial 
planning are investigated. 
Van den Bergh et al. (2011) detected four main approaches in 
transition studies and encouraged researchers to elaborate on this. We 
did so for community energy and arrive at nine approaches being 
employed. Inspired by Turnheim & Geels (2012), we further cluster the 
nine approaches into four societal domains: Sociotechnical 
arrangements, social-economic studies, political and planning studies, 
and socio-psychological motivations. This shows the 
interconnectedness of community energy organisations with global 
and local networks of human actors and technologies. In figure 1, the 
nine identified approaches are divided over four societal domains.  
Here, we first investigate the theoretical and disciplinary 
approaches. Then, in section 4.3, we will connect these approaches to 
the keywords employed in community energy. In section 4.4, we will 
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investigate which approaches are used to study community energy in 
the main countries of interest in the literature (i.e. UK, US, Germany, 
the Netherlands). 
Our paper highlights frameworks that are used by more than five 
studies; smaller groups are clustered as will be described below. For 
each approach, we identify important studies, specific topics and 
typical keywords. Table 2 lists the approaches, refers to the sample 
articles and shows the absolute and relative frequency of the 
approaches employed in the sample period. This table shows that most 
studies fall in the categories of Governance and Sociological studies. 
Together, they make up one third of all studies. Together with studies 
on Transition and Energy Planning, they make up almost two thirds of 
all 263 studies.  
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Table 3: Approaches in the community energy literature 
Approach Articles with the approach (numbers refer to the 
article in the corpus – see Appendix A) 
Frequency 
(number 
of  
articles) 
% of total 
sample 
(1) (2) (3) (4) 
Transition  28, 30, 37, 44, 45, 73, 80, 82, 83, 86, 89, 90, 106, 
107, 109, 115, 116, 129, 131, 140, 159, 160, 164, 
174, 188, 207, 209, 210, 212, 219, 220, 221, 226, 
239, 241, 242, 243, 244, 260 
39 14.8 
Science and 
Technology 
11, 65, 110, 139, 175, 177, 178, 203, 206, 227, 245, 
247, 248, 251 
14 5.3 
Economic 21, 23, 26, 27, 34, 49, 51, 53, 54, 56, 67, 68, 74, 
88, 96, 104, 105, 113, 138, 147, 154, 166, 195, 198, 
199, 225, 240, 261, 262 
29 11.0 
Acceptance 6, 17, 50, 58, 60, 69, 71, 77, 169, 183, 189, 191, 
205, 211, 213, 217, 259, 263 
18 6.8 
Sociology 4, 5, 7, 9, 22, 24, 36, 63, 81, 94, 102, 108, 114, 
120, 121, 122, 123, 124, 142, 146, 149, 153, 162, 
163, 167, 173, 179, 181, 193, 194, 197, 204, 208, 
222, 229, 232, 235, 238, 246, 249, 257, 258 
42 16.0 
Governance 8, 10, 14, 25, 29, 32, 33, 40, 41, 42, 43, 47, 76, 84, 
85, 87, 97, 98, 103, 112, 117, 125, 127, 130, 143, 
150, 151, 156, 157, 158, 161, 165, 170, 172, 176, 
186, 187, 190, 201, 214, 218, 228, 236, 252, 253, 
254 
46 17.5 
Planning 1, 13, 15, 19, 31, 46, 48, 55, 78, 79, 92, 95, 99, 101, 
111, 128, 132, 134, 135, 136, 141, 144, 145, 152, 
168, 171, 182, 185, 202, 223, 224, 230, 231, 233, 
234, 256 
36 13.7 
Spatial  18, 39, 57, 61, 64, 66, 72, 196, 237 9 3.4 
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Column 1 is the label of the approach. Column 2 reports the articles that are 
using this approach (number refers to number in corpus, Appendix A). Column 
3 shows the number of articles that use this approach. Column 4 reports this 
number as a percentage of the total number of studies. 
4.2.1 Transition studies (39 studies) 
The community energy movement aims at the transition to a 
sustainable energy system. Therefore, we will start our categorization 
of approaches with Van den Bergh et al. (2011), who identifies four 
broad clusters of systemic approaches: innovation systems, multi-level 
perspective (MLP), complex systems and evolutionary systems. These 
approaches use specific key concepts and have a related policy view. 
However, Van den Bergh also recognizes that the boundary between 
approaches is not very sharp and that there is considerable overlap in 
concepts. The group ‘Transition studies’ combines studies drawing on 
Evolutionary systems (3 studies), Grassroots Innovation (6 studies), 
Innovation systems (3 studies), Multilevel perspective (17 studies) and 
Strategic Niche management (12 studies). The group contains 39 
articles. It appears that the phenomenon of community energy so far 
does not attract much interest from researchers using Innovation 
systems and Complex systems as a framework, while Evolutionary 
systems also is used scarcely to analyse community energy. A much 
more popular systemic approach in this respect is the multi-level 
perspective (MLP), which was grounded by Geels (2002, 2011). From 
this approach strategic niche management (SNM) was derived, to 
Norms 2, 3, 12, 16, 20, 35, 38, 52, 59, 62, 70, 75, 91, 93, 
100, 118, 119, 126, 133, 137, 148, 155, 180, 184, 
192, 200, 215, 216, 250, 255 
30 11.4 
  263 100.0 
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apply MLP in policy development (Schot & Geels, 2008). In our 
sample, several authors conceptualize local communities as a niche, a 
protected space that according to the MLP scheme will influence the 
current regime. Seyfang et al. (2014)/c208 position communities as a 
specific niche: ‘grassroots’. The grassroots metaphor has attracted new 
followers, for example Martiskainen et al. (2017)/c159 study 
leadership in community energy, and in (Martiskainen, Heiskanen, & 
Speciale, 2018)(c160) they position grassroots innovations as forms of 
political engagement. Yalcin-Roillet studies grassroots initiatives in 
France. Furthermore, Fudge et al. (2016)/c86 focus on local 
governments and their activities in the role of niche actors. The second 
level in MLP is called ‘regime’, consisting of clusters of incumbent 
actors, institutions and policies that protect the status quo. Berlo et al. 
(2017)/c30 take this perspective in a study of the German Energy 
regime. An attempt to combine Social Practice Theory with MLP is 
performed by Hargreaves et al. (2013)/c107. 
4.2.2 Science and Technology studies (14 studies) 
Studies focusing in particular on the interaction between technology 
and human actors or users are listed as a separate group, namely 
Science and Technology studies (STS). They typically take socio-
technical configurations as their starting point. This group contains 14 
articles. For example, Palm (2006)/c177 investigates municipalities, 
focusing on power in the policy process of energy systems, understood 
as a Large Technical System. Palm et al. (2016)/c178 use the concept 
of the ‘system builder’ to study municipally owned energy companies 
in Sweden. Strunz (2014)/c227 studies the German energy transition 
as a regime shift from a fossil-nuclear - to a renewables-based energy 
system, setting the resilience framework as an alternative (non-linear 
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and non-hierarchical) for the MLP.  Hauber & Ruppert-Winkel 
(2012)/c110 study socio-technical change and identify three phases of 
regional energy transformations: pioneer phase, pivotal network phase 
and extended network and emerging market dynamic phase. 
Socio-technical configurations also are the departing point for 
Walker & Cass (2007)/c249 in their study of the multiple roles of ‘the 
public’ in renewable energy implementation. Energy technology 
‘hardware’ comes in different sizes and can be categorized in five 
‘modes of implementation’: public utility, private supplier, 
community, household and business. They relate these modes and 
technologies with underlying discourses, size, management and 
infrastructural aspects. The meanings of community renewables are 
further explored by Walker & Devine-Wright (2008)/c250, evaluating 
how we can understand dimensions of process and outcome of 
community renewable energy projects. Van der Schoor & Scholtens 
(2015)/c203 investigate 13 cases of local community energy initiatives, 
evaluating their activities against dimensions of relations with outside 
networks and commitment of local actors as proposed by Law & Callon 
(1992).  Ornetzeder & Rohracher (2013)/c175 explore the possibilities 
of user participation in the development of sustainable energy 
technologies. They investigate cases where local user groups were 
instrumental in both development and dissemination of solar 
collectors and biomass heating systems. Viitanen et al. (2015)/c245 
report on two low-carbon communities, where ICT systems are used to 
facilitate community-based governance of energy, involving users as 
active agents in design of the systems. 
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4.2.3 Economic studies (29 studies) 
The third group we identify consists of ‘Economic studies’, which take 
the economic aspects of community energy as their starting point. 
These studies usually focus on the economic, social and financial 
viability of community energy projects and go into the market share of 
renewable energy in relation to the domestic power or primary energy 
markets (e.g Blokhuis et al. (2012)/c34, Del Rio & Burguillo 
(2008)/c67, Steenhuisen & de Bruijne (2015)/c225. Topics that are 
investigated include energy network companies and utilities (Blokhuis 
et al., 2012)/c34, (Heiman & Solomon, 2004)/c113, (Graichen, 
Requate, & Dijkstra, 2001)/c96), economic benefits (Hanley & Nevin, 
1999)/c105, (del Río & Burguillo, 2009)/c68, (Callaghan & Williams, 
2014)/c49, organizational design (Kunze & Busch, 2011)/c147), 
business studies (Chen, Duic, Manuel Alves, & da Graça Carvalho, 
2007)/c56), and economic-sociological analysis (Rydin et al., 
2015)/c198. Investigating the type of ‘firm’ community energy 
initiatives constitute, Yildiz et al. (2015)/c262 compare local 
cooperatives with investor-oriented firms. Becker et al. (2017)/c23 
interpret community energy initiatives as social entrepreneurs, 
analysing ownership and organisation types, while Magnani et al. 
(2017)/c154 study the initiatives as ‘ecopreneurs’. Lastly, Sagebiel et 
al. (2014) /c199 investigates if consumers are willing to pay for energy 
produced by community cooperatives. This group combines economic 
studies and business analysis (27) and studies based on alternative 
economic views e.g. localism (2). The group contains 29 articles.  
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4.2.4 Acceptance perspective (19 studies) 
Studies from environmental psychology have investigated specific 
behavioural aspects and drawn our attention to the acceptance of 
renewables. In our view, this approach is not only a research topic, but 
is used to categorize phenomena primarily on the dimensions of 
acceptance and resistance as well. In relation to community energy, the 
main question in this acceptance perspective is if community 
engagement increases acceptance of renewable energy projects. The 
influence of community benefits on acceptance is investigated by 
Wüstenhagen (2007), Wolsink (2012) and others. Simpson 
(2018)/c217 compares two communities in Australia, analysing the 
role of champions in social acceptance of solar energy. Reusswig et al. 
(2016)/c191 investigate local opposition in the small town of 
Engelsbrand in Germany, using discourse analysis to study local 
conflict dynamics. In this group we combine studies into acceptance 
(14) as well as resistance/ NIMBY studies (5), which fit our criteria 
listed above. The group contains 19 articles. 
4.3.5 Sociological approaches (42 studies) 
Topics that are investigated in the sociological studies are capacities of 
local actors Middlemiss & Parrish (2010)/c162, development of 
community initiatives, organisation, and social networks. Van Veelen 
(2017)/c238 develops a community energy typology to position the 
Scottish community energy sector. Bauwens et al. (2016)/(c22) 
examines factors that foster community participation, relying on 
Ostrom’s socio-ecological system framework. Some studies start from 
‘grounded theory’, forming their own theoretical views on the basis of 
qualitative methods (Hielscher et al., 2013). Kunze & Busch 
(2011)/c147 investigate seven rural energy projects and identify nine 
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ideal types of technology application, according to their technical, 
financial and social complexity. Wüste & Schmuck (2012)/c258 
perform a qualitative interview study, looking for the success factors 
for the implementation of bioenergy villages.  Still others draw on 
future studies (1), social movement studies (3) or perform evaluation 
research (5).  Another relevant theoretical framework in this group is 
Social Practice Theory (SPT), which looks how social practices, such as 
cooking, driving or showering, evolve over time. SPT is applied to 
community energy by Shove et al. (2010) and Hargreaves et al. 
(2013)/c107. We group these social studies under the heading of 
‘Sociological approaches’. This somewhat eclectic group of studies 
contains 42 articles. 
4.2.6 Governance studies (46 studies) 
Policy and governance on the municipal or regional level is another 
important strand within the community energy literature. Many 
studies pose the question about how to govern the new relations and 
opportunities that come with the transition to a renewable energy 
system, especially when this also entails the shift to a decentralized 
system. Major themes in this literature are the new roles of local 
government, relations with private actors and the existing energy 
sector, relations between different levels of governance, and the 
participation of citizens in municipal governance. It shows that with 
46 studies in the corpus, governance is the approach used most in the 
community energy literature. 
The (new) role of local governments is the subject of for example 
Fudge & Peters (2009)/c85, who report on a study of local 
government, who encourages community led sustainable development 
objectives, following several national policy frameworks. This study 
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investigates the problems in relation to the increasing responsibilities 
of local governments in this respect. It remains problematic for local 
governments to foster an effective level of civic engagement.  It turns 
out that key players, such as mayors, can be of great importance for 
local energy policies (Busch & McCormick, 2014)/c47. Practical 
renewable energy policies are more relevant to mayors than abstract 
considerations of climate change or national power supply. According 
to Monstadt (2007)/c165 new policy approaches and institutional 
reforms are needed to reshape the local energy system in order to 
provide for local and regional sustainability needs. To this end, 
Mårtensson & Westerberg (2007)/c158 identify three strategy models 
in their study of municipalities (see also Berkhout & Westerhoff 
(2013)/c29, who identify a lack of integration across scales, which 
leads to legislative barriers at the local scale). Should municipalities 
take back ownership and control of local energy provision? In this 
respect, Becker et al. (2015)/c25 report on this trend of so-called 
remunicipalisation, which could lead to new forms of urban and energy 
governance. How energy governance should be organized in the case 
of collaboration with private sector organisations is investigated by 
Heldeweg et al. (2015)/c117 in a study of a biogas grid. Safeguarding of 
public standards and interests is important in these kind of projects, 
while retaining the advantages of collaboration with private parties. 
Institutional space of community initiatives is investigated by Oteman 
et al. (2014)/c176. National configurations of the energy sector 
strongly influence the institutional space for community initiatives. In 
Canada, although there certainly is potential for community energy, 
macro-level politics pose significant challenges, according to 
MacArthur (2017)/c151. Alignment of discourses between government 
levels and actors shows to be an important factor in creating 
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opportunities for community initiatives. Higher-level government 
support is deemed necessary for further development of community 
energy in Australia, see Mey et al.  (2016)/c161. However, Arentsen & 
Bellekom (2014)/(c10) predict that local initiatives will remain small-
scale niches and will have no major impact on the energy system as a 
whole. National policies in relation to local energy transitions are 
investigated by Granberg and Elander (2007)/c97, Poupeau 
(2014)/c187, Hall et al. (2016)/c103, and Bulkeley & Betsill 
(2013)/c43.  
4.2.7 Energy planning (36 studies) 
In this approach, we have grouped 36 articles which investigate 
municipal or citizen-led energy plans in cities, regions or smaller 
communities. Jaccard et al. (1997)/c136 explain that the concept of 
community energy planning (or energy management) combines urban 
planning concepts with energy management concepts. For example, 
the design of liveable cities (see also Tozer (2012)/c233 and Krupa et 
al. (2013)/c145. Ivner et al. (2010)/c135 describe the application of a 
decision-making model for energy planning. Gustafsson et al. 
(2015)/c101 report on experiences of 60 participants in a 
municipalities program initiated by a national agency, concentrating 
on energy plans and strategies (see also Nilsson & Mårtensson 
(2003)/c171 and Sperling et al. (2011)/c223. Community energy 
planning is a complex and time-consuming process, argues Petersen 
(2016)/c182, which can be supported by methodologies that help to 
develop energy system variants. Collaborative approaches to energy 
planning, involving both municipalities and community organisations, 
are compared for UK and US by Pitt & Congreve (2017)/c185.  
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Planning for energy autarky is analysed by Madlener (2007)/c152 
in a study into wood fuel utilisation for district heating, describing 
diffusion of biomass heating systems. Schmidt et al. (2012) couple 
regional energy data with land use information to model energy 
demand and potentials for biomass supply, striving for energy autarky 
(see also Abegg (2011)/c1 and Müller et al. (2011)/c168. Further, it 
shows that multi-criteria Decision Analysis (MCDA) is often used for 
energy policy analysis to compare renewable energy systems. For 
example, Wilkens & Schmuck (2012)/c256 study the creation of a 
bioenergy village (see also Trutnevyte et al. (2011)/c234), Burton & 
Hubacek (2007)/c46. 
4.2.8 Spatial design studies (10 studies) 
Spatial planning and design has landscape design and land use as its 
primary focus.  It shows that there are 10 articles in this category. 
According to Crawford and French (2008)/c61 spatial planning 
involves governance, policy and organisation issues, as well as 
technical analysis and design. Coenen et al. (2012)/c57 contributes an 
economic geography perspective to sustainability transitions. Socio-
technical developments are embedded within territorial spaces of 
multiple scales. The geographies of the energy transition in relation to 
the low-carbon economy are also examined by Bridge et al. (2013)/c39, 
who discusses the spaces and places of a low carbon future. They 
suggest six concepts: location, landscape, territoriality, spatial 
differentiation, scaling and spatial embeddedness. Van den 
Dobbelsteen (2011)/c72 uses Energy Potential Mapping for developing 
spatial plans to develop an energy-productive area. This study uses 
insights from energy planning for spatial design. Barton (1998)/c18 
reviews projects that aim to develop self-sufficient (eco-) 
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neighbourhoods. His conclusions are that community-led projects 
show the best results, in comparison with municipally led plans, while 
market-led plans have achieved only limited success. De Waal and 
Stremke (2014)/c66 explore the challenges and opportunities that the 
energy transition poses to landscape architects, and how landscape 
architecture can contribute to the energy transition. They propose the 
integrative concept of 'sustainable energy landscapes' as a meeting 
ground for landscape architecture, other disciplines ad local 
communities. Spatial impacts of small-scale renewable energy are 
investigated by De Boer et al. (2015)/c64. 
4.2.9 Norms and values (30 studies) 
What meanings, discourses and values are important in the 
community energy discourse? How are problems framed and how are 
justice and equity safeguarded in community energy developments? 
These are the issues studied by a group of articles which is called 
‘Norms and values’ and contains 30 articles. This group is closely 
related to the studies in Table 2 belonging to 4. Acceptance and to 5. 
Sociological approaches. However, the focus on concepts and 
meanings sets these studies apart.  
Especially aspects of justice are investigated in this literature, such 
as recognitional and distributive justice. Energy and justice is the 
subject of Catney et al. (2013)/c51, who investigate knowledge 
networks, and argue for affording greater 'recognitional justice' to 
different social groups. Costello et al. (2011)/c59 highlight that -next 
to sustainability principles- also procedural and distributive justice are 
important principles that should guide an effective governance 
process. Equal opportunities for communities presently lack policy 
attention with community energy projects, is argued by Park 
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(2015)/c180.  Adams & Bell (2014)/c2 assess equity and risks in local 
energy generation projects, testing an energy equity assessment tool in 
two villages. Simcock (2013)/c215 explores how the justice principle of 
‘those affected’ was utilised to make claims about the fairness of 
boundaries of two community wind projects. The environmental 
justice framework is applied by Breukers et al. (2017)/c38 in a study of 
participation in deprived neighbourhoods. Especially on the topic of 
justice there is some overlap with the Acceptance approach, where it is 
expected that better attention to justice will increase public 
acceptance.  
The concept of 'carbon capability', which refers to the meanings, 
knowledge and skills associated with energy and climate, is explored 
by Whitmarsh et al. (2011)/c255. This survey shows that carbon 
capability in the general public is limited, both in individual day-to-
day decision-making and in civic and community engagement. The 
concept of community, its narratives and rhetoric, is examined by 
Aiken (2012)/c3 and Bailey et al. (2010)/c12. Mälgand et al. 
(2014)/c155 study how the transition movement ideology created the 
'constructed landscape' of a transition initiative. Environmental 
concern and place attachment are important for similar grass-root 
initiatives. Phillips & Dickie (2015)/c184 investigate carbon 
dependency, awareness and actions in four villages, focusing on the 
way that narratives account for the gap between awareness and action. 
They find five narratives of non-transition or stasis, and three 
narratives of transition.  Eaton et al. (2014)/c75 study sociotechnical 
imaginaries of bioenergy, with empirical material from four northern 
Michigan communities. Collective action frames are developed to 
account for differing meanings and interpretations of woody biomass 
usage.  Bomberg & McEwen (2012)/c35 did a qualitative study of 100 
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community energy groups and apply resource mobilization theory to 
energy studies, and identify two sets of resources: structural and 
symbolic. The motives of individual consumers to generate their own 
electricity are investigated by Leenheer et al. (2011)/c148); 
environmental concerns prove to be the main driver, next to affinity 
with technology and energy and the reputation of electricity 
companies.  
Public values are the subject of a study by Hoffman et al. 
(2013)/c124. Community energy programmes often generates a lot of 
local debate about the development process, the choice of technology, 
and the spatial siting of the project. Findings include that a bottom-up 
approach is likely to foster community dialogue, while a top-down 
approach can reach behavioural impact.  
 
4.3 Theoretical approaches and keyword identifiers 
For each of the nine approaches discussed in section 4.2, we investigate 
what typical keywords are used. Of course, the more general keywords 
and identifiers appear in all approaches, but here we want to 
investigate what makes a particular approach special. This helps us to 
identify the focus of the respective approach. To this extent, in Table 
4, we list typical keywords that refer to specific theoretical concepts 
related to the identified approaches. Please do realize that these are 
not the keywords that are used most, because the most frequent 
keywords tend to be connected to the dimensions of our topic, i.e. 
climate change, community and renewable energy. 
The keywords of Transition studies (group 1 in Table 3) show a 
strong connection to its related theoretical frameworks and 
accompanying concepts, such as multilevel perspective, niches and 
regimes. The Science and Technology group (2) favours socio-
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technical configurations, technology assessment and user-led 
innovations, reflecting less deterministic and more bottom-up 
concepts. The Economics group (3) relates to keywords related to 
topics such as ownership, companies, utilities, but also critique on 
neoliberalism. The Acceptance approach (4) has acceptance, 
resistance, but also public awareness, public opinion as keywords. 
Sociological approaches (5) show keywords related to organisation and 
process, while participation and agency also refers to the bottom-up 
actions of citizens. Governance (6) keywords show the institutional 
and governmental aspects, for example in citizenship, authorities and 
governance. Energy planning (7) has a strong systematic perspective 
and includes concrete technology choices and calculations. Spatial 
design (8) has typical keywords relating to landscape, urbanism and 
spatial and urban planning. Norms and values (9) relate to public 
values, public sphere, and trust. In addition, justice related keywords 
such as justice, equity are typical for this group.  
This analysis shows that the approaches are quite distinct indeed, 
as the keywords reflect specific research interests and perspectives in 
the study of community energy. The variety of perspectives contributes 
to the richness of the literature. 
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Table 4: Typical keywords used in theoretical approaches 
 
Approach Typical keywords 
Transition 
studies 
Energy transition, grassroots innovation, niches, regime, path 
dependence, energy innovation systems, socio-technical 
transitions, multilevel perspective, strategic niche management, 
innovation 
Science and 
Technology 
Socio-technical configurations, socio-technical change, 
constructive technology assessment, user-led innovations 
Economic Economics, markets, neoliberalism, economic development, 
impact, utilities, companies, ownership 
Acceptance Social acceptance, engagement, environmental awareness, public 
opinion, resistance, justice 
Sociology Social capital, participation, processual analysis, social resilience, 
behaviour change, environmental awareness, agency and capacity, 
organisation 
Governance Governance, institutional arrangements, environmental 
citizenship, local authorities, local government, collaborative 
planning, interactive governance 
Planning Energy planning, energy strategy, public participation, energy 
management, energy policy, community energy planning, 
municipal energy plans 
Spatial  Spatial planning, landscape architecture, urban planning, eco-
urbanism, resilience, regional development, sustainable urban 
development, geography 
Norms Justice, equity, public values, public sphere, procedural and 
distributive justice, trust, risk, social impacts 
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4.4 Theoretical approaches and country perspectives  
We also want to find out whether studies after community energy in 
different countries investigate different topics or use different 
approaches.  This pertains to the role of country specifics. This might 
be relevant because of the role of communities. In particular, their 
degrees of freedom to engage in energy transition, the role of 
renewable energy, and institutional settings differ among the countries 
studied. To find out, we grouped the literature according to theoretical 
approaches by country. We first discuss the literature regarding the 
countries studied most, and then we provide a comparative 
assessment. In this respect, we focus on four countries: UK, Germany, 
US, and the Netherlands. Please recall that almost 70% of the case 
studies investigate community energy in at least one of these four 
countries (see Section 3, Figure 2). 
The United Kingdom (UK) is by far the country studied most; no 
less than 99 studies investigate community energy in the UK. The MLP 
approach is used in eight studies after the UK. Especially the concept 
of niches engenders several studies (for example (Seyfang et al., 
2014)/c208). Here, local energy initiatives are conceptualized as 
niches, which according to MLP theory can eventually influence the 
energy system. This niches approach is challenged by Middlemiss & 
Parrish (2010)/c162, pointing to the need for communities to have 
resources and power to adequately influence the energy regime. North 
(2011)/c173 further investigates the power of ‘green niches’ in his study 
after social movements and climate activism. Linked to the niche 
approach is the concept of grassroots, which is however almost 
exclusively used by Seyfang et al. (2007)/c210. Walker & Cass 
(2007)/c249 critically reflect on the rigidity of the concepts of niches 
and regimes, proposing the term ‘mode’ instead, allowing for a greater 
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heterogeneity. The impacts of community energy for the local economy 
is investigated for Scotland (Callaghan & Williams, 2014)/c49 and 
compared to the economic impacts in other countries (Kunze & Becker, 
2015)/c146 and (Rydin et al., 2015)/c198. Sociological studies are 
developed quite well with investigations of a range of cases throughout 
the UK (Alexander et al., 2007)/c7, (Gormally, Pooley, Whyatt, & 
Timmis, 2013)/c94, studies of the capacities of local initiatives 
(Middlemiss & Parrish, 2010)c162) as well as specific studies into 
networks or support organisations (Parag & Janda, 2014)/c179. Other 
studies deepen our understanding of the concept of community 
(Parkhill et al., 2015)/c181, (Walker, 2011)/c248, (Walker, Devine-
Wright, Hunter, High, & Evans, 2010)/c251). Saintier (2017)/c200 
argues that to achieve energy justice prosumers and community actors 
should receive more recognition and policy support in the UK as well 
as the EU. In projects of shared ownership community actors and 
companies experience a lack of trust, as Goedkoop & Devine Wright 
(2016)/c93 show. They conclude that trust-building mechanisms are 
required for shared ownership to become conventional practice.  
In Germany, the phenomenon of community energy is studied 
from a wide variety of angles. Especially the Energiewende, in relation 
to local initiatives, is a growing research niche (Moss, Becker, & 
Naumann, 2014)/c167, /c228). Beveridge & Kern (Beveridge & Kern, 
2013)/c32 outline the development, policies and future challenges of 
the Energiewende. Several sociological studies used a grounded theory 
approach (Hauber & Ruppert-Winkel, 2012)/c110, (Kunze & Busch, 
2011)/c147, c259. Some studies after the German energy communities, 
such as Hauber et. al (2012)/c110, are critically reflecting on MLP as a 
framework. For example, Strunz (2014)/(c227) contrasts MLP with a 
resilience framework, thus highlighting aspects of interrelations 
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between scales that have been underrated in the literature due to MLP 
dominance. Sühlsen & Hisschemöller (2014)/c228 use an MLP-
perspective to study the ‘big four’, the incumbents’ lobbying activities. 
They argue that the renewable energy sector in Germany is no longer 
a niche, but is incorporated in the energy regime. Others are using 
Strategic Niche Management or MLP as theoretical approach ((Hoppe, 
Graf, Warbroek, Lammers, & Lepping, 2015)/c129, (Koehrsen, 
2015)/c140, (Viétor, Hoppe, & Clancy, 2015)/c244. A relatively large 
proportion of papers in Germany is devoted to economic aspects of 
community energy. Hall et al. (2016)/c104 discuss the role of financing 
institutions in relation to community energy, comparing Germany and 
UK. Doci & Gotchev (Dóci & Gotchev, 2016)/c74 research energy 
communities as new investors. They compare the risks, opportunities 
and support structures in Germany and the Netherlands. The economy 
of renewable energy cooperatives is investigated by Yildiz et al. 
(2015)/c262) and Kunze & Becker (2015)/c146. Sagebiel et al. 
(2014)/c199 examines if consumers are willing to pay for energy 
produced by local cooperatives. Perspectives on community energy 
projects as (social) entrepreneurs are used by Lastly, the acceptance of 
local renewables in relation to environmental justice is investigated by 
Schweitzer-Ries, et al. (2008)/c205 and Zoellner et al. (2008)/c263. 
In the United States, renewable energy plays only a minor role, 
according to Heiman & Solomon (2004)/c113. Klein & Coffey 
(2016)/c138 compiled a database of community energy projects in the 
US and propose a classification scheme based on financial model. 
Federal government policies to promote energy efficiency and 
renewable energy use have been limited (Pitt & Congreve, 2017, p. 
281)/c186), and, as a result, local approaches to clean energy are 
particularly important. This is reflected in the division over theoretical 
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approaches, where energy planning and governance issues are studied 
most. Citizen participation is an important strand in the literature 
from the US. Hoffman & High-Pippert (2010)/c126 focus on the ways 
to recruit members for local initiatives and sustaining their 
participation. They further explore civic culture in a collection of case 
studies in Minnesota, with a view to develop a social architecture for 
community management of renewable energy technologies (Hoffman, 
High-Pippert, Peters, & Fudge, 2005)/c125. Furthermore, Hoffman et 
al. (2013)/c124 study cases in the UK and the USA focusing on public 
values and public participation, comparing institutionally-directed 
programmes with citizen-led initiatives. Berry (2013)/c31 extensively 
studies the energy programs of community organizations in Arizona, 
focusing on organisational capabilities. Morris (2013)/c166 analyses 
emerging energy initiatives in Washington DC, focusing on the 
elements of ownership, governance and sustainable urban place 
making, which she connects to the theme of ‘localism’. Collaboration 
between local governments and citizens is investigated by Hawkins & 
Wang (2012)/c112, relating citizen participation with municipal 
management and support networks. Pitt & Bassett (2014)/c186 
executed a survey of 381 small to mid-sized cities in the US, in order to 
investigate clean energy policies. Another study after cities, 
investigating Climate Action Plans (CAPs) is executed by Bassett & 
Shandas (2010)/c19.  Specific local case studies are undertaken across 
the US in Pennsylvania (Feder, 2004)/c78, California (Weil, 
2013)/c253, Illinois (Gasteyer & Carrera, 2013)/c88, Texas (Hughes, 
2009)/c132 and Michigan (Eaton et al., 2014)/c75. Feliciano & 
Prosperi (2011)/c79 reflect on low carbon cities, especially focusing on 
the role of different levels of government, with Broward County, 
Florida, as empirical case study. Electricity utilities are responsible for 
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41% of CO2 emissions in the US. So, how can utilities integrate 
renewable energy and consumer’s choices in their policies? The 
incumbent electricity utility industry is investigated by Heiman & 
Solomon (2004)/c113. They compare state policies for renewable 
sources and discusses green demand and the role of non-profit publicly 
owned utilities. Byrne et al. (2009)/c48 investigate ideas for a 
Sustainable Energy Utility (SEU) as a new institutional and 
community strategy.  
In The Netherlands, where the MLP approach originated (Verbong 
& Geels, 2007)/c242), Doci et al. (2015)/c73 investigates the 
contribution of local energy initiatives as to energy transition. These 
initiatives are niches, defined as protected spaces for innovation. They 
stress that these cooperatives are not aiming at technological 
innovation, but introduce social innovations and new energy 
production practices. Bosman et al. (2014)/c37 analyse discourses in 
the energy regime, concluding that there are conflicting storylines 
within the incumbent regime, which might indicate regime dynamics. 
The storyline relating to decentralized energy for example is varying 
widely between regime actors, indicating uncertainty within the 
regime.  Social Practices Theory is used as perspective by Van Vliet et 
al. (2012)/c239, studying the influence of the Smart Meter on energy 
related practices in the household. The effects of varying regional 
policies are investigated by Warbroek & Hoppe (2017)/c252, who 
compare two Dutch provinces. Socio-technological studies include De 
Vries et al. (2016)/c65, who focus on user innovations in civic energy 
communities. If the share of prosumers continues to grow, how will 
this effect local grids and network management? Bellekom et al. 
(2016)/c26 suggest that DSOs and energy communities could 
cooperate in the development of new business models. 
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To wrap up, regarding the countries studied, the high amount of 
studies executed in the UK is striking, although Germany is catching 
up quickly with a host of studies investigating the Energiewende. As 
the development and impacts of community energy undertakings are 
quite dependent on local cultural and political conditions and policies, 
it seems to us that it is important to replicate studies outside the UK. 
Furthermore, the phenomenon of community energy as such is not 
equally prevalent in all countries in our sample. 
Regarding the country division of the approaches, it is remarkable 
that the Transitions approach is rather popular in the UK and NL, 
while in Germany (GER) a broader group of frameworks is used. In 
figure 3, the geographical distribution for our corpus showed that the 
majority of studies investigated the UK, with NL and GER coming after 
that. In the US, the majority of articles involves case studies with a 
governance or energy planning perspective, which relates to the 
relative absence of federal energy policies. 
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Explanation Table 5. p. 48, Approaches by country 
Table 5 shows the use of the approaches at the country level. We report for the 
four countries studied most (UK, Germany, the Netherlands, US) and group all 
remaining studies as Other. The last two columns show the total use of each 
approach and are identical with Table 3. Table 5 shows there are remarkable 
differences at the country level though. With studies for the UK, it shows that 
the sociological perspective is used most, and the norms perspective is second. 
Together, these two approaches are used for 40% of the studies for the UK. In 
contrast, studies on the US mainly relate to Energy Planning and Governance. 
Combined, these make up more than 55% of the US studies. For Germany, the 
Economic approach is used most, followed by the Governance approach. 
Together, these two are used in almost half of all studies on Germany. For the 
Netherlands, it is Transition Studies and Governance which is used most; 
together almost 50%. For the other countries, it shows Energy Planning and 
Governance combined make up about almost 40% of the studies. 
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Table 5: Approaches by country  
 
This table reports the theoretical approaches at the country level. In bold it features which approach is used most within this 
country (respectively other and total). The numbers under the heading # relate to the number of studies that use the particular 
approach. The numbers under the heading % relate to the percentage of the studies using a particular approach in relation to the 
total number of studies after this country (respectively other countries and total). 
Approach UK GER US NL Other Total 
  # % # % # % # % # % # % 
1. Transition studies 12 15,0 6 15,0 1 4,3 6 24,0 14 14,7 39 14,8 
2. Science and Technology 5 6,3 3 7,5 0 0,0 2 8,0 4 4,2 14 5,3 
3. Economic 3 3,8 11 27,5 4 17,4 3 12,0 8 8,4 29 11,0 
4. Acceptance 7 8,8 4 10,0 0 0,0 0 0,0 7 7,4 18 6,8 
5. Sociology 18 22,5 5 12,5 3 13,0 2 8,0 14 14,7 42 16,0 
6. Governance 9 11,3 8 20,0 6 26,1 6 24,0 17 17,9 46 17,5 
7. Energy planning 8 10,0 2 5,0 7 30,4 1 4,0 18 18,9 36 13,7 
8. Spatial sciences 4 5,0 0 0,0 0 0,0 2 8,0 3 3,2 9 3,4 
9. Norms 14 17,5 1 2,5 2 8,7 3 12,0 10 10,5 30 11,4 
  80 100 40 100 23 100 25 100 95 100 263 100 
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4. Conclusion 
The community energy literature studies the production and distribution 
of especially renewable and sustainable energy at the level of 
neighbourhoods, small communities and municipalities and specifically 
accounts for the contribution of these entities. This sets this literature 
apart from the technological studies after the transformation of the energy 
system (Bagozzi, 2015). The community energy literature relies on a wide 
array of approaches and studies communities in a wide range of countries 
and regions. This literature has taken off about ten years ago and focuses 
on the interchange between power generation and distribution, social 
networks and local institutions. In this paper, we analyse this literature 
regarding community energy. Based on relevant criteria, we ended up 
with 263 studies, which appeared in academic journals in the period 1997-
2018. The majority of the studies on community energy were published 
from 2012 to 2017, which proves that it is a relatively new area of research. 
This is also witnessed by the huge dispersion of keywords. Of the 530 
keywords listed with the articles by the authors themselves, it shows that 
half of them are used only once in the 263 articles. We observed that the 
articles appeared in 82 academic journals. But the outlets of the articles 
were highly concentrated with Energy Policy publishing one fifth of all the 
articles. And 51 journals so far published just one single article on 
community energy in the period under review. We focused on case studies 
and establish that most of them investigate the UK, namely one out of 
three studies. Together with studies about the US, Germany, and the 
Netherlands, they make up almost 70% of all cases. We also relate the 
articles to the theoretical approaches employed. Here, it shows that there 
is a wide variety in approaches used to study community energy. However, 
four out of nine approaches, governance studies, energy planning, 
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transition studies, and sociological approaches, make up two thirds of all 
the studies.  
We conclude that the study of community energy is still in its infancy 
as there is little commonality in the terminology and key concepts used. 
Moreover, the topic lacks consensus about appropriate theories and 
common methodologies. Further, the number of outlets is very limited at 
this stage and the debate is concentrated in a limited number of journals. 
As mentioned in the introduction, our study is not the first to reflect on 
the community energy literature (Beynaghi et al., 2015; de Boer et al., 
2015; Fast, 2013; Rae & Bradley, 2012; Van Den Bergh et al., 2011; 
Wolsink, 2012; Yildiz et al., 2015). However, we add value by offering a 
much more encompassing perspective by systematically analyzing the 
development of this literature from its beginnings to 2018. Further, we 
contribute to the existing reviews by interacting the approaches used in 
the literature to the key interests of the studies as revealed by the 
keywords. We also relate the approaches used to the main countries 
studied. This leads to novel and interesting insights from which future 
research may depart. 
The expected or conceivable quantitative contribution of community 
energy to the energy transition is another topic that is lacking attention 
from social research. Similarly, the many case studies of municipalities 
and specific community projects could be supplemented with 
investigations of the interrelations between local and national policies. 
Correlation between national energy policies (or the relative absence 
thereof) and the breadth and impact of community energy is apparent. 
Therefore, comparative country studies, such as the study of Oteman et 
al. (2014), regarding the effects of national policy and institutions on the 
opportunities for community energy, merit more attention in the 
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literature. Also, studies after community energy in non-developed 
countries would be very welcome as these are not included in the corpus.  
Community energy is studied from a variety of perspectives, delivering 
insights that range from individual motivations of members to join these 
groups, the organisation of local community initiatives, their relations 
with local governments, regional support organisations and networks, to 
national policies that aim to stimulate decentralized community owned 
energy production. Studies using MLP have opened significant avenues of 
studies, conceptualizing community energy as a niche phenomenon. 
However, MLP as well as the other approaches will have to specify and 
develop in order to understand and explain community energy. Further, 
we feel there is room to further reflect on the agency that is employed by 
local communities and how bottom-up changes in the energy structure 
occur. We argue that the study and practice of community energy could 
benefit from a transdisciplinary research approach, which integrates 
perspectives of multiple academic disciplines and non-academic 
stakeholders. Moreover, this could lead to policy development that is 
science-based and practice oriented.  
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In several European countries, an increasing part of the production of renewable 
energy is generated by citizen-owned production units. These units are installed 
and managed individually or by local communities, and the number of local 
energy initiatives, who aim to increase local energy production, is rising 
rapidly. This has resulted in a new research area we label as community energy. 
Community energy is defined as local production of renewable energy, governed 
by citizens, with a view to contribute to the transition to a sustainable energy 
system.  In this study, the authors use community energy to encompass several 
terms that have been used so far in the literature, such as citizen’s power, 
grassroots energy, and local governance of energy production. They specifically 
address the role of the individual, acting as consumer, prosumer or citizen. 
The aim of the study is to identify the key issues and concepts covered in the 
community energy literature so far and to reflect on how it is being studied.
It shows community energy is studied from a variety of perspectives, delivering 
insights that range from individual motivations of members to join these 
groups, the organisation of local community initiatives, their relations with local 
governments, regional support organisations and networks, to national policies 
that aim to stimulate decentralized community owned energy production. All 
approaches will have to specify and develop in order to understand and explain 
community energy in more detail. In addition, there is room to further reflect on 
the agency that is employed by local communities and how bottom-up changes 
in the energy structure occur. The authors argue that the study and practice of 
community energy could benefit from a transdisciplinary research approach, 
which integrates perspectives of multiple academic disciplines and non-academic 
stakeholders. Moreover, this could lead to policy development that is science-
based and practice oriented. 
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